Measuring mRNA stability during early Drosophila embryogenesis.
Maternal mRNAs play a major role in directing early Drosophila melanogaster development, and thus, precise posttranscriptional regulation of these messages is imperative for normal embryogenesis. Although initially abundant on egg deposition, a subset of these maternal mRNAs is targeted for destruction during the first 2 to 3 h of embryogenesis. In this chapter, we describe molecular methods to determine the kinetics and mechanisms of maternal mRNA decay in the early D. melanogaster embryo. We show how both unfertilized eggs and fertilized embryos can be used to identify maternal mRNAs destined for degradation, to explain changes in decay kinetics over time, and to uncover the molecular mechanisms of targeted maternal mRNA turnover. In the first section, we explore the methods and outcomes of measuring decay on a "gene-by-gene" basis, which involves examination of a small number of transcripts by Northern blotting, RNA dot blotting, and real-time RT-PCR. In the second section, we provide a comprehensive examination of the applications of microarray technology to study global changes in maternal mRNA decay during early development. Genome-wide surveys of maternal mRNA turnover provide a wealth of information regarding the magnitude, temporal regulation, and genetic control of maternal mRNA turnover. Methods that permit the collection and analysis of highly reproducible and statistically robust data in this developmental system are discussed.